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Three new species of the African/Australian genus Bu/bine Wolf are described . The new species are B, francescae G. 
Williamson et Baijnath from the Schakalsherg of the southern Namib Desert, B. vitrea G. Williamson et Baijnath from 
the Oograbies Mountains of the south-west Richtersveld and B. pendens G. Williamson et Baijnath from the Oemsberg 
Mountains of the central norlhern Richtersveld, The new species are closely related to B. diphylla Schltr. ex Poelln . due 
to the presence of two leaves. B. pendens is further characterized by pendant leaves. Details of the habitat and a 
record of the associated plants are also presented. 
o rie nuwe spesies van die genus Bu/bine Wolf wat in Afrika en Australia voorkom is beskryf, naamlik B francescae G 
Williamson et Baijnath van die Schakalsberg in die suidelike Namibwoestyn, B vitrea G Williamson et Baijnath van die 
Oograbiesberge van die Suidwestelike Richtersveld en B. pendens G Williamson et Baijnath van die Oemsberge in die 
sentraa!~noordeHke Richtersveld . Die nuwe spesies is na~verwant aan 8. diphylla Schltr. ex Poelln. aangesien hulle 
twee blare het. B. pendens word verder deur neerhangende blare onderskei. Die habitat en geassosieerde plante word 
oak beskryf. 
Keywords: Asphodelaceae, Bu/bine, new species, southern Africa, taxonomy. 
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Introduction 
During extensive botanical explorations by the first author of the 
Richtersveid and the southern Namib Desert, several species of 
Bulbine were encountered and collected. After a number of 
years, a distinct pattern began to emerge. Species growing on the 
lower mountain slopes or on sandy, pebbly plains were well dis-
tributed. In contrast, as the habitat became more restricted and 
less uniform (c.g. steep cliff faces, protected gorges and moun-
tain summits). the Bulbine species became morphologically 
more distinct. It appears that each particular habitat niche has 
encouraged edaphic modifications and subsequent distinct speci-
ation. Several of these taxa grow within close proximity of the 
species in the lower slopes or plains, yet there seems to be no 
intrusion into each other's domain. 
Presently about 60 species of Bulbine are recognized and these 
are distributed in Australia and Africa, with the highest concen-
tration in the Western Cape region of South Africa. From herbar-
ium records it is known that species of Bulbine are poorly 
collected from the arid areas of the Northern Cape and Namibia. 
These plants seem to have evolved on isolated inselbergs, impris-
oned by the geographic and climatic niches within which they 
survive. They are adapted to a precarious existence and are sub~ 
jected to the most extreme climatic conditions. Mosl of the spe-
cies have swollen perennating organs and very succulent leaves 
of various shapes, which usually die down. The flowers are mor-
phologically rather similar, but differ in size, and are coloured 
mainly in shades of yellow to very pale orange-yellow. The 
tepals are normally reflexed to various degrees. In general, bris~ 
tle~like filament hairs are distributed differently for each species. 
The seeds may be of diagnostic importance, as found earlier 
(Baijnath 1978). 
After careful study of the various Bulbine species in their natu-
ral habitat. descriptions have been prepared for three from living 
material. All these species occur in rock crevices on vertical cliff 
faces, occasionally in inaccessible positions, indicating that 
seeds that fall outside these specialized habitats do not survive. 
Two of the species grow in fog-dependent succulent-plant com-
munities. whilst the third, B. pendens, grows on the periphery of 
the limit of the prevailing Benguela west coast sea fogs. The last 
species thrives in a well-protected steep gorge which appears to 
be a moisture trap. The proof of available moisture condensation 
is the presence, on the same ledges, of certain geophytes known 
from higher up the mountain where conditions are more favoura~ 
ble. All the species occur within the west coast winter rainfall 
zone, therefore, leaves only appear during the spring months. 
Description 
Bulbine francescae G. Williamson er Baijnarh, sp. nov., B. 
diphyllae SchItr. ex v. Poelln. similis sed constrictionibus trans-
versalibus in folio primo, et absentia colli e basibus vaginantibus 
foliorum compositi differt. 
TYPUS.- Namibia: Southern Namib, western aspect of summit 
of northern Schakalsberg, 1993-7, Williamson 4711 (NEG, holo-
typus). 
This new species is most closely related to B. diphyUa but differs 
strikingly in the absence of a distinct neck, which is formed by 
sheathing leaf bases in B. diphylla. Another difference which is 
not easy to ascertain in herbarium specimens is the presence of 
the transverse leaf constrictions in B. francescae. The tepals (ca. 
10 mm long) and filaments (ca. 7 mm long) in B.francescae are 
slightly longer than those of B. diphylla (ca. 8.5 mm long and 5.5 
mm long respectively). 
Perennial, acaulescent herb with tuberous base; tuber solitary, 
dorsiventrally flattened, deltoid. up to 20 mm wide at base; roots 
ca. 4. ca. 15 mm long, basal, spreading, tapering towards ends. 
Leaves usually 2 per tuber, very succulent; first leaf lanceolate 
from constricted narrow base, acuminate with apex soon wilting, 
40-100 x 10- 15 mm, translucent. pale green, single longitudinal 
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Figure 1 Bulbine/rancescae. 1. Flowering plan t (scale 60 mm); 2. flower bract (scale 0.5 mm); 3. flower l,!,j view (scale 10 mm); 4. tepals 
(scale 10 mm); 5 . oute r filament (scale 8 mm); 6. inner filament (scale 8 mm); 7. fi lament hair (scale 1 mm); 8. ovary, style and stigma (scale 2 
mm); 9. capsule (scale 5 mm); 10. seed (scale 2 mm). All from G. & F. Williamson 4711 (NBG) . Drawn by G. Williamson. 
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narrow channel on adaxial surface from apex to base, abou t 16 
dark green veins parallel to channel visible in translucent leaf, 
about 20 equally spaced transverse constrictions along whole 
leaf length giving an undulate appearance~ second leaf, as first 
except lanceolate with acu te apex, 10-40 x 1-2 mm, emerging 
from base of channel of first leaf, usually outwardly curved; 
squama usually solitary, dull. almost translucent, 6 mm long. 
Inflorescence almost erect, soli tary; peduncle tercle, 80-1 10 x 1-
1.5 mm; raccme 30-50 x 15-20 mm. Flowers 6-12. Bracts trian-
gular, acuminate. ca. 1 x 0.5 mm, membraneous. Pedicels erecto-
palenl, 8- 10 mm long. [epals brighl yellow, outer whorl slightly 
narrower than inner; outer segments narrowly elliptic, ca. 10 x 3 
mm, inner segments elliptic, ca. 10 x 6 mm, margins finely 
pleated-undulate. Stamens arcuate-erect. Filamenrs slender, 
bearded, 7 mm long; hairs clavate, 2 mm long; outer filaments 
with single mass of hairs; inner filaments with 2 groups of hairs. 
Anthers oblong, 0.8 x 0.4 mm, yellow, dorsifixed. Ovary glo-
bose, about 2 mm in diameter, lime-green. Style Slightly curved, 
about 9 mm long; stigma small , papi llate. Capsule ell ipsoid, ca. 
5 x 3 mm. Seeds deltoid with obtuse angles, 2 mm long, 1.5 mm 
at base, surface almost reticulate-alveolate, greyish-black 
(Figure I ). 
Discussion 
B. francescae grows on the summ it of the northern Schakalsberg 
in shaded, protected, west-facing quartzitic crevices (Figure 2) . 
The tubers are tightly wedged and almos t impossible to remove. 
The habitat is intriguing to say the least. The plants survive in the 
path of the constant cold, vicious, prevailing SW to W. winds 
which blow from the Atlantic Ocean about 45 km away. To the 
west of the moun tain range is a vast dune field . The view from 
the summit of the Schakalsberg over the western dune field is 
onc of bleak desolation. The constant winds not only carry cold 
fog bu t also feed in sand. The whole west face of the Schakals-
berg is smothered in fine sand, moved from the adjacent dunes. 
This accumulation over tbousands of years has compressed and 
consol idated within the rock crevices, providing a substrate-
matrix of tight, fme. red soi l. The redness is usually indicative of 
a high iron content. Precipitation is possibly higher than the pub-
Figure 2 Bulbine /rancescae in natural habitat on the west face of 
the SchakaIsberg. The lypical leaf sbape and large flowers can be 
seen. 
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li shcd data of 8-88 mm per annum, perhaps in the region of 100-
150 mm, evidenced by the presence of numerous lichen species, 
mosses and ferns. During hot cloudless days, the rocks are warm 
to the touch but when the tubers are removed from the shaded 
crevices, the soil temperature is still cool, and during high winds 
almost freezing. If water is poured on the highly succulent 
leaves, droplets remain allover the leaf except in the longitudinal 
channel down which the water runs to wet the base of the plant. 
Further field observations would assist in evaluating whether 
plants are capable of harnessing moisture from sea fogs. flower-
ing occurs during eady to late July and flowers open at about 
08:00. 
Plant associates in the summit crevices are relatively few, pos-
sibly controlled by the furious, continuous SW winds, and com-
prise mosses, the fern Ceterach caudatum (Thunb.) Desv. with 
Ornilhogalum spp., Albuca spp. and Conophylum pageae (N.E. 
Br.) N.B. Br. In more open places, Pteronia spp., several Mesem-
bryanthema including Ruschia odontocalyx (Schltr. & DieJs) 
Schwant. and R. modesta L. Bol. and colonies of very large 
plants of Tylecodon buchhokianus (Sehltr. & Stephens) ToeIken 
are to be found. On drier eastern faces, Conophytum saxe/anum 
(N.E. Br.) N.E. Br. and Anacampseros namaquensis Pearsons & 
Stephens occur. This new species commemorates Francoise Wil-
liamson, a collaborator and collector o f South African plants for 
well over 25 years. 
Specimens examined 
-2816 (Oranjemund): Schakalsberg (-BA), western aspect of sum-
mit of northern Schakalsberg, 1993-6, Williamson & J.D. Ward 
4529A (WIND); 1993-7, Williamson 47 Jl (NBG) (Figure 5). 
Description 
Bulbine vitrea G. Williamson et BaijnaJh, sp. nov., B. 
diphyllae SchILT. ex v. PoeUn . et B. francescae Williamson & 
Baijnath affmis, sed ab his fo liis parvioribus, floribus paucioribus 
differt; a B. francescae etiam constrictionibus transversis pau-
cioribus in folio primo distinguitur. 
The new species is related to B. diphyLIa and B. /rancescae but 
differs from both in the presence of shorter leaves and fewer 
flowers . Leaves in the former two species range from 30-100 
mm long, whereas in B. virrea the leaf is 6-15 mm long. The 
number of flowers per inflorescence in B. vitrea is less than 4 , 
whereas in B. francescae it ranges between 6 and 12, and 
between 11 and 23 in B. diphylla. The flrslleaf of B. francescae 
is characterized by about 20 transverse constrictions and differs 
markedly from B. virrea in which 3-5 such constrictions occur. 
The specific epithet describes the delicate leaves, meaning 
'glassy transparent and green tinged'. B. vitrea appears to be 
endemic to the Oograbies Mountains (Vyftienmyl-se-berge) in 
the south-western Richtersveld. The uniqueness of these moun-
tains has been commented on by van 1aarsveld (1992) and Wil-
liamson (1993). B. diphylla is restricted to the Clanwilliam 
district o f the Cape, occurring as far north as Ho lsrivier and 
Vredendal. 
TYPUS.- South Africa: Cape Province: North-western Nama-
qualand, south-western Richlersveld, Oograbies Mountains, 
1993-11 , G. & F. Williamson 4471 (NBG, holo typus) . 
Perennial, acaulescent herb with tuberous base; tuber solitary, or 
several in a clump, ellipsoid, 10 mm long, massed growth up to 
40 mm long. 25 mm wide, 15 mm thick; roots up to 10 mm long, 
spreading, tapering. Leaves usually 2 per tuber. very succulent, 
up to 30 per clump, translucent, pale green; Hrst leaf narrowly 
oblong, acute becoming blunt on withering. fr.15 x 2-4 mm, 
single longitudinal channel on adaxial surface, with up to 6 dark-
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Figure 3 Bulbine vitrea. 1. Flowering pJant (scale IS mm) ; 2. leaves (scale 8 mm); 3. flower side view (scale 5 mm); 4. tepals (scale 5 mm); 
5. filament (scale 5 mm); 6. filament bair (scale 0 .5 mm); 7. ovary, style and stigma (scale 1.5 mm) ; 8. capsule (scale 3 mm); 9. seed (a) front 
and (b) side view (scale 1.2 mm) . All from G. &: F Williamson 4471 (NBG). Drawn by G. Williamson. 
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green paralle l veins, few transverse cons trictions at intervals 
along whole surface; second leaf as first except lanceolate with 
acute apex, 6- 10 x 1-2 mm, lacking transverse constrictions, 
ungroovcd; squamae few, pale, vestigial. Inflorescence almost 
crect, solitary per tuber, up to 4 per clump ; peduncle terete, pur-
ple, 25-50 mm long. 0.8 mm in diameter; raceme lax, ca. 30 x 20 
mm. Flowers 1-4. Bracts narrowly triangular. almost transpar-
en t, ca. 1.3 x 0.5 mm. Pedicels very slender, paten t, up to 5 mm 
long. Tepals dark yellow, rcOexed when open , outer whorl nar-
rowt:r than inner; ou ter segments elliptic, ca. 5 x 1.5 mm; inner 
segments obovatc, ca. 5 x 3 mm . Stamens arcuate-crect. Fila-
nents slender, bearded. 6 mm long; hairs clavate, as two distinct 
groups, about 1.5 mm long; upper group 1 mm below anther, sur-
rounding filament, tips direc ted towards anthers; lower group 
about 1 mm above ovary, attached on outer surface of filament , 
erec to~patent. Anthers oblong, 0 .8 mm long, yellow, dorsifixed, 
ang led at 45° to filament. Ovary globose, 1.5 mm in diameter. 
green, grooved. Slyle slightly curved, 5 mm long; stigma papil-
late. Capsule almost globose, ca. 3 x 2.5 mm . Seeds ovoid with 
elongate apex, 1.2 x 0.8 mm, surface tuberculatc, black 
(Figure 3). 
Discussion 
This attrac tive new species has been known for several years and 
has been recorded by Mr John Lavranos, Dr Steve Hammer and 
Mr Ernst van laarsveld. Specimens grow in cracks and shelves 
on almost vertical, east facing, resistant, quartzitic cliffs from 
half way up the mountain to just below the summi t. Towards the 
summit, in very protected places in the southern Oograbies 
Mountains, the plants grow in small clumps (possib ly through 
vegetative multiplication), o ften emerging from and competing 
with spread ing cushions of ConophYlum srephanii Schwant. and 
C. intrepidltm L. Bol. (Figure 4). Growing in the same habitat 
and also competing [or space are low plants of Tylecodon bod-
/eyae van Jaarsveld with swollen caudices, and a true miniatu re 
fonn of Ornithogalllnl pruinosltm Leighton (Figure 4). Further lo 
the north of these protected gorges, large colonies o[ single, 
smaller plants occur. These single plants always possess only two 
leaves and never occur in clumps. C. stephanii grows close by 
but C. intrepidllm does not occur. In lhese gorges the population 
Figure 4 Bulbine vitrea growing in protected cracks with large 
plants of Conophytum srephani;. 
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pressures are less and the new species is always sOlitary. It would 
seem that B. vitrea, C. intrepidum and O. pruinosum share the 
same vectors, as they all flower during early summer from Octo-
ber to mid-November. Due to their diminutive size, the plants of 
the new species are not easi ly detected, however, during flower-
ing, the size of the colonies becomes evident. An interesting fea-
ture is that the flowers open in the early hours of the morning, 
before the sun rises. The orchids Holothrix secunda ([hunb.) 
Reichb. [ and H. filicornis Immelman and Schelpe are also com-
mon associates of B. virrea . 
Specimens examined 
-2917 (Springbok): South-western Richtersveld, Oograbies 
Mountains (-AA), 1991- 11, G. & F Williamson 4471 (NBG); 
2 km north of above locality, 1993-11 , G. & F Williamson 4437 
(NBG) (Figure 5). 
Description 
Bulbine pendens G. Williamson et Baijnath sp. nov., ab 
omnibus speciebus nobis cognitis foHis 1- 2 pendulis teretibus 
valde distincta; racemo 3-5-floro; pedicello ca. 15 mm longo. 
R. pendens is distinct from all the other species of the genus 
because of its characteristic pendant leaves. However, its obvious 
s imilarity to B. diphylla. B. viI rea and B. fran cescae is due to the 
presence of two leaves. 
TYFUS.- South Afdca: Cape Province: Central northern Rich-
tersveld (in Richtersveld National Park), vertical quartzitic cliffs 
in gorge of Gannakouriep River (towards the source), Oemsberg 
Mountains, 1993-8, G. & F Williamson, 4738 (NEG, holo typus) . 
Peren nial. acaulescent herb with tuberous base; tu ber solitary, 
deltoid to oblong, 10-13 mm long; roots spreading, branched . 
Leaves usually 2 per tuber, succulent, almost terete in transverse 
section, often two sets on a single tuber, 60- 150 x 2-5 mm, pale 
green, terete, apex tapering acute, soon withering, regularly pen-
dant, several dark-green longitudinal parallel veins; squama sur-
rounding each pair of leaves, dull, almost translucent , ca. 15 mm 
16 18 20 
28 o 
x 
• 
30 
32 
34 200 km 
Figure 5 Known distribution of the new species, Bulbinefrances-
cae (0) , B. vilrea (e) and B. pendens (x). 
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Figure 6 Bulbjne pendens. 1. Flowering plant (scale 70 mm) ; 2. cross section of terete leaf (scale 2 rnm); 3. flower from ~ view (scale 7 
mm); 4. tepals (scale 7 mm) ; 5. outer filament (scale 3 mm); 6. inner filament (scale 3 nun); 7. filamen t hair (scale 1 rnm); 8. plants with dou-
ble shoots with two leaves each (scale 70 mm); 9. ovary, style and stigma (scale 1.5 mm); 10. magnified base of leaf emerging from tuber and 
showing squamae (scale 10 mm); 11. bract (scale I mm); 12. seed (scale 1 mm). 1- 7, 9 and 12 from G. &: F. Williamson 4446; 8, 10 and 11 
from G. & F. Williamson 4738. Drawn by G. Williamson. 
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I<1gure 7 Bulbine pendens growing in crevices of quartzitic cliff 
faces. 
long, funnel-shaped. constric ted towards base, apex acuminate. 
Inflorescence erect, 1 or 2, peduncle usually purple, 60-100 mm 
long, 1-1.5 mm in diameter, raCC.i;te lax, 40 x 70 rnm. Flowers 
3- 5. Bracts triangular, mernbraneous, ca. 2.5 x Imm. Pedicel 
erecto-palent to patent as fl ower matures, ca. 20-30 x 0.8 mm. 
Tepals bright yellow, semi-reflexed. outcr whorl slightly nar-
rower than inner; Quter segments narrowly ovate-elliptic. ca. 7 x 
2.2 mm; inner segments obovate, ca. 7 x 5 mm . Sramens arcuate-
crect. Filaments slender, bearded, 7 mm long; hairs clavate. ca, 
2.5 mm long; outcr filaments with hairs occupying 2 mm towards 
apex; inner filaments in addition to above with hairs spreading on 
outer surface of filament for up to 2 mm towards base. Anthers 
yellow, oblong, 1 x 0.5 mm , dorsifixcd. Ovary globose, 1.5 mm 
in diameter, grooved. Style 5 x 0.2 mm ; stigma papillate. Capsule 
obovoid . 3 mm in diameter, lobed. Seeds almost cuboidal, with 
elongate apex, CD. 1.7 x 0 .7 mm, angled, surface tubercuJate, 
blackish-brown (Figure 6). 
Discussion 
The seedlings of B. pendens develop with their leaves prostrate 
along crevice ledges, growing away from shaded cliff faces, 
towards the ligh t, until the brink is reached and they become pen-
dant (Figure 7). Flowering occurs during September and the 
inflorescence grows at a rap id speed, developing from bud to full 
maturity in a few days . The tcpals do not reflex and the flowers 
tend to self pollinate and produce capsules. The pedicels are 
especially long, the flowers open early in the morning and are 
mainly found in shaded si tuations. Perhaps this is the reason for 
the tepals being directed towards the light and not retlexing. 
The habitat is vert ical, inaccessible, quartzitic cliff faces and 
plants grow on the south-west to western aspect, thus receiving 
very Iitlle sunlight and usually only after m idday. The reddisb-
brown soil substrate is very shallow and fine, and probably wind 
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derived, as the plants grow on pure pink to white quartzite . 
When this species was first collected in September 1991 , all 
the specimens were unifoliate. During re-collection in August 
1993, after exceptional rains, only plants growing in very shal-
low cracks where nutrition was obviously poor were unifoliate. 
The average leaf length was at least double the length recorded in 
the 1991 plants. 
As far as is known , this new species is endemic to tbe central 
northern Richtersveld. Plant associates comprise Tylecodon eLJa-
phieae van Jaarsveld, T kriIzingerii van Jaarsveld, Conophytum 
angelicae (Dinler et Schwant.) N.E. Br. (a plan t restricted to the 
most arid northern areas of the Richtcrsvcld), C. wetsteinii (Bgr.) 
N .E. Br. (a most attractive lilac pink-flowered form) , an unusual 
light green-leaved Anacompseros baeseckei Dinler, the minute-
flowered Bulbinella gracilis Kuoth and an as yet unn amed Spi-
loxene species with pink and white flowers: a remarkable caval-
cade of Richtersveld endemics. 
Specimens examined 
-2817 (Vioolsdrif) ; Central northern Richtersveld (in Richters-
veld National Park), vertical quartzitic cliffs in gorge of Ganna-
kouriep River (towards the source); Oemsberg Moun tains (-AC), 
91 -9-22, G. & F Williamson 4446 (NEG); 1993-8, G. & F Wil-
liamson 4738 (NBG) (Figure 5). 
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